SUMMARY
INTRODUCTION
Psoriasis is a chronic inflammatory skin disease that affects about 2% of the world's population and 3 million people in Brazil. It is characterized by erythematous and scaly papules or plaques, usually located in the elbows, knees, feet, hands, sacral region, and scalp or even throughout the body, with periods of exacerbations, remissions and recurrences. According to the location or characteristics of the lesions, it can be classified as plaque, guttate, inverted, pustular (generalized and localized), palmoplantar, scalp, nail, erythrodermic and arthropathic psoriasis ( Figures 1, 2 and 3 ). Although psoriasis does not affect survival, it has a negative impact on the patient's physical and psychosocial well-being, as the appearance of the lesions is a cause for stigma 1 
.
The pathophysiology of psoriasis defines it as an immune-mediated systemic disease involving helper T lymphocytes type 1 (Th1). Cytokines of the Th1 pathway -interferon gamma, interleukins 2 and 12 and TNF-alpha -predominate in the psoriatic plaques, as well as interleukin-17, which induces the expression of chemoattractant in the lesion. Therefore, an unknown stimulus activates the dendritic cells that present antigens of the skin, which will lead to the activation of the helper T cells, and, finally, the release of a cascade of inflammatory cytokines. This cascade results in the recruitment and activation of other cells, such as neutrophils and endothelial cells, chemokines and growth factors that will induce keratinocyte proliferation. A chronic condition, there- patients with psoriasis vulgaris, resistant to topical corticosteroid therapy, and administered 1 μg/day of 1α(OH)D3 for six months. The authors demonstrated that the biologically active metabolites of vitamin D3 are effective in therapy of the disease and do not cause apparent side effects.
Smith et al. 13 studied 14 patients with psoriasis from moderate to extensive lesions. They administered 1,25-(OH)2D3, at the initial dose of 0.25 μg, once or twice daily. Patients should limit daily calcium intake to less than 800 mg. If they had normocalciuria at the follow-up, the dose was increased to a maximum of 2 μg/day; if hypercalciuria occurred, therapy was discontinued. Hypercalciuria was observed when fractionated doses of vitamin D exceeded 0.75 μg/day. To avoid this effect, the dosage was changed to only one dose of 0.25 to 0.5 μg before bedtime: the authors believe that the influence of 1,25-(OH)2D3 on the absorption of calcium by the intestine is lower at night; therefore, higher doses administered before bedtime possibly cause a lower risk of hypercalciuria. In this study, 13 of the 14 patients improved with two months of treatment and continued to improve up to 6-8 months after the initial improvement was observed.
El-Azhary et al.
14
, in a pilot study, treated eight patients with psoriasis vulgaris, presenting more than 25% of body involvement at an initial dose of 1,25-(OH)2D3 of 0.5 μg before bedtime. This dose was beneficial for one patient, who had psoriatic plaques completely resolved within two months and no side effects. Patients receiving dosages greater than 1 μg/day showed an increase in calcium excretion in the urine for 24 hours. Considering this, they do not recommend the use of doses above 1 μg/day. The research also shows that serum vitamin D levels do not correlate with disease activity.
Perez et al. 15 conducted a clinical trial to test the safety and efficacy of oral calcitriol to treat psoriasis in 85 patients with at least 15% of the body affected by the disease. The initial dose was 0.5 μg/day of vitamin D before bedtime and was subsequently increased by 0.5 μg/day every two weeks, with laboratory control of serum calcium and urine for 24 hours; while these tests remained within normal range, the dose of vitamin D would be increased. The treatment lasted between 6 and 36 months; the maximum tolerated dose was 4 μg/day and the average dose ranged from 2.1 +/-0.8 μg/night for treatments lasting 24 months and 2.4 +/-0.6 μg/night for treatments of 36 ment may be: 1,25(OH)D 3 , which is the biologically active form of this hormone or 1α(OH)D 3 , which is a precursor 1.25(OH)D 3
9-16
.
OBJECTIVE
This study aims at analysing the literature on the clinical trials related to the use of vitamin D for oral treatment of psoriasis. It will be analysed especially the type of psoriasis in which the treatments were applied, results, side effects and doses used in this therapeutic alternative.
METHODS
This is a bibliographic review research using the online databases Lilacs, SciELO, Medline, PubMed and Cochrane Library, consulted from the portal of free and restricted databases of the virtual library of the Universidade do Oeste Paulista.
Thus, a search was initially made on the production of knowledge regarding the oral use of vitamin D for the treatment of psoriasis.
In the search, the titles and abstracts of the articles were considered for the broader choice of probable papers of interest, being selected the articles that provided complete texts. The descriptors used were "Psoriasis and oral Vitamin D"; "psoríase e vitamina D oral".
At the end of the research, ten articles were selected for the study, covering the period between 1986 and 2013.
RESULTS
The research strategy was to analyse the titles and abstracts of the articles. According to the topic of interest, ten articles, published in the period between 1986 and 2013, were used to carry out the literature review.
DISCUSSION
The therapeutic use of vitamin D in psoriasis dates back to the 1930s when the compound was used as an oral agent to treat osteoporosis in a patient with psoriasis where subsequently the improvement of psoriatic skin lesions was observed 9, 10 . In 1986, Morimoto et al.
11
, in an open-label clinical trial, and Takamoto et al.
12
, in a pilot study, selected months. The results were 88% of patients improved their clinical condition, 26.5% had complete improvement, 36.2% had moderate improvement and 25.3%, slight improvement.
Huckins et al. 16 performed an open-label trial using 1,25-(OH)2D3 for the treatment of psoriatic arthritis in ten patients at an oral dose of 2 μg/day for six months. More than 50% achieved substantial improvement and 25% improved moderately. The conclusion of the study was that high doses of vitamin D could be used as a therapeutic agent of psoriatic arthritis.
Werner de Castro et al. (2012) 17 mention the resolution of a psoriasis case, induced by the use of adalimumab, in a woman with rheumatoid arthritis, after using high doses of vitamin D to treat the deficient rates of this vitamin.
A pilot study by Finamor et al. (2013), 6 evaluated the effect of prolonged oral administration of high daily doses of vitamin D in the clinical course of 16 patients with vitiligo and 9 patients with psoriasis, using 35,000 IU per day for six months. This study suggested that high daily doses of vitamin D might be particularly critical for controlling the activity of autoimmune disorders. Cumulative data from the past 30 years, reviewed by the authors, establish a regulatory effect of vitamin D on the innate and adaptive immune response, with circulating levels of 25 (OH)D3 -the main circulating form of vitamin D -inversely related to autoimmune disease activity. They state that doses of up to 40,000 IU per day of vitamin D3 are probably safe for healthy individuals and that in patients with autoimmune disorders, polymorphisms that affect vitamin D metabolism enzymes may increase their tolerability. They also point out that hypervitaminosis D are associated with the positive regulation of intestinal vitamin D receptors and increased dietary calcium absorption; a calcium-deficient diet protects against vitamin D toxicity not only by reducing calcium available for intestinal absorption but also by facilitating vitamin D inactivation at sites related to calcium metabolism. In the pilot study, all patients had clinical improvement of the cutaneous condition without side effects: serum calcium concentrations (total and ionized) were measured and did not differ significantly from baseline values after six months of high treatment doses with vitamin D3. The urinary excretion of calcium increased considerably, but remained within the normal range. The dose chosen by the authors of 35,000 IU was selected arbitrarily, as well as other interventions that have already been applied to treat autoimmune disorders using high doses of vitamin D3, however it is suggested that PTH may be the best biological indicator for the individual establishment of the optimal dose of vitamin D3 for the treatment of autoimmune disorders. The magnitude of reduction in PTH serum concentration from baseline to the level reached after the treatment period may provide a reasonable estimate of how much the initial daily dose of vitamin D3 should be increased to reduce serum PTH levels below reference range. According to Gisondi et al. (2011) 3 , the toxicity of vitamin D supplementation is very rare to occur and consists mainly of acute hypercalcemia, which usually results from doses exceeding 10,000 IU per day.
On the other hand, Trémezaygues and Reichrath (2011) 5 affirm that only supraphysiological doses lead to a clinical improvement of psoriasis, therefore, the use of vitamin D analogues in dermatology was considered, decades ago, limited due to the occurrence of serious effects related to calcium metabolism.
Furthermore, Smith et al. (1988) 13 , in the literature review they did to compare the results obtained in their clinical trial, report that in the 1930s and 1940s there were studies in which extremely high doses of vitamin D (around 100,000 IU) were administered to treat a variety of skin disorders such as scleroderma, eczema, acne and psoriasis. Although some responses were favourable, the doses required were very toxic, and since vitamin D is biologically inert, successive hydroxylation is required in the liver and later in the kidneys, in order to form 1,25-(OH)2D3 and thus have biological activity. They conclude that increased intake of vitamin D has few beneficial effects.
PRACTICAL ASPECTS OF THIS REVIEW
According to the literature, oral vitamin D testing was primarily performed on moderate to severe vulgar psoriasis. Most studies have shown that the active metabolites of vitamin D3 -1,25-(OH)2D3 or 1α(OH)D 3 (synthetic analogue of 1,25-(OH)2D3) -provide favourable results in the evolution of psoriasis and cause few side effects, and may be a therapeutic alternative for the treatment of this disease. The most worrying adverse effect that can occur is acute hypercalciuria, which can be avoided by restricting daily calcium intake (less than 800 mg per day), by administering vitamin D at night -before bedtime -and by properly monitoring, throughout the treatment, urinary calcium levels; if the patient has hypercalciuria, the use of vitamin D should be stopped. The doses that can be used vary from 0.25 μg to 2 μg per day, but recently, a higher dose (35,000 IU) has shown therapeutic safety and efficacy, and PTH is the best biological indicator for the establishment of the vitamin D3 dose.
CONCLUSION
The review of the literature revealed that there are still few studies that have tested the use of oral vitamin D active metabolites for the treatment of psoriasis, in addition to the fact that the sample studied in all of them is small and the follow-up time is very limited. However, existing data suggest that such a therapeutic alternative is safe and effective. Therefore, more studies are needed, in the long term and in larger cases, to try to establish an adequate protocol of treatment and thus to reach a consensus as to the doses and time that should be employed, since this alternative is low cost and apparently safe, even at high doses, unlike most systemic drugs currently used in psoriasis, the adverse effects of which are significant and many of them are costly. 
